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CALIBRA~lON TOPICS SANTA BARBARA RESEARCH CENTER
a stj~sldiaq

● CALIBRATION REQUIREMENTS
● CALIBRATION STRATEGY
● OBC

● SOLAR ILLUMINATED DIFFUSER
Q BLACKBODY
● SRCA
c MODELING RES(JLTS

● PREFLIGI-IT
● PERFORMANCE/C HA RACTERIZATION
● BTE/GSE
● CALIBRATION

● REVIEW OF OTHER MAJOR ASPECTS
● SPECTRAL SHIFTS
● DIFFUSER SELECTION
● LUNAR CALIBRATION

● CALIBRATION SUMMARY
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I

Phase C/D Predicted
Parameter Require-

ment Prefiight On-Orbit
~adiomet~ Calibration
3elow1.0 Jlm 5% 4% 3YO*”

1.1 to 3.0 ~ 5% 4% 3Yo*e

tive 3 w 1 Yo 1 Yo 1 Yo

~eflectance 2V0 4V0 2%

SpectralCalibration
:enter Wave- 0.5 nm 0.5 nm 1.0 nm’
ength prefiight

1.0 nm
on-orbit

Spectrai Band- 0.5% FS 0.50/0Fs 0.570 FS
to-BandStabiiity 1.0% Hs 1.070Hs
GeometricCalibration
Band-to-Band 0.1 iFOV 0.05 0.1 IFOV
Registmtion IFOV
DiffuserBRDF
<2.0 pm 1.0%
2.0 to 2.5 w 1.5%

FS = Fuii Scale HS = Hatf Scaie
“ Dependent on goodcorrelationwith fuil aper-

ture groundmeasurement and SRCA sub-
aperture measurements

● * Multipiecalibrationmethodologiesare re
quired

SANTA BARBARA RESEARCH CENTER
a subs(dla~

CALIBRATION
REQUIREMENTS

9191

91-0742-6
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CALIBRATION STRATEGY
USE MULTIPLE MEASUREMENTICALIBRATION

METHODOLOGIES SANTA BARBARA RESEARCH CENTER

a subs!dla~
— ——— ————— -————

-—

MODIS-N

PREFLIGHT — USE MULTIPLE METHODS AND CORRELATE

● LOOK FOR TRENDS IN CALIBRATION HISTORY
THROUGHOUT PREFLIGHT LIFETIME

INFLIGHT — ONBOARD CALIBRATORS
I

● RADIOMETRIC, SPATIAL, SPECTRAL AND ONBOARD CALIBRATOR
STABILITY MONITORING

IN FLIGHT — REMOTE SCENES

● MULTIPLE EARTH SCENES
● LUNAR SCENE

EOS SENSOR CALIBRATION

RECOMMENDED COORDINATED CALIBRATION CAMPAIGN COVERING
MULTIPLE EOS SENSORS

c PREFLIGHT CALIBRATION SOURCES

● INFLIGHT EARTII REFERENCE SCENES

I IT IS BELIEVED THAT 2% ABSO

6/89
9Q634-98
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MULTIPLE, OBC ARE
FEASIBLE AND WORKABLE

SANTA BARBARA RESEAHCH CENTER
a Substti, a(y

DC RESTORE ALL BANDS

BLACKBODY — FULL APERTURE MWIR/LWIR

SOLAR ILLUMINATED DIFFUSER VIS/NIR/SWIR
TWO LEVELS

SRCA

RADIOMETRIC CALIBRATION CHECK VIS/NIR/SWIR

SPATIAL BAND-TO-BAND REGISTRATION VIS/NIR/SWIR/MWIR/LWIR

SPECTRAL RESPONSE VIS/NIR/SWIR
I

DIFFUSER STABILITY MONITOR VIS/NIR

6/89
90634-9s
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MODIS-N IN-FLIGHT CALIBRATORS

SOLAR

I

SAN TAB AR BAR AR ES EAflCH CENTER

a subsl{l, a~

_— - -—— *

SDS

i /
/

SCAN
MIRROR

/--- -

BLACKBODY

5/9 1
91-0347-29
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MAIN HOUSING BOLTS TO
TOP OF SENSOR HOUSING ‘

~~

P-Y
OUTBOARD “ \

SUPPORT BEARING “

DOUBLE SURFACE SOLAR
DIFFUSER REFLECTOR —
ROTATES 180° ON AXIS

/

~~~ //
,.”—.. ..__ --------

/

REDUNDANT TORQUERS
ANDTWOPOSITION
STOP MECHANISM

c DOUBLE SIDED

● BRDF’s: 0.18/sr, 0.018/sr

● EFFECTIVE ALBEDO: 46Y0,4.6%

SANTA13ARBARA RESEARCH CENTER

a substdla~

FULL,APERTURE
SOLAR DIFFUSER

PROVIDES
ACCURATE

AND STABLE
RADIOMETRIC
CALIBRATION

5191
91.0343-31
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_. —- .— ——..—

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

.—. .

b

OBC – SDI—— .—..

OBC — SD2
—— —. .— —— —.

I 1 I I I 1 I 1 I I I I I

246 8101214161820222426

SPECTRAL. UAND

----------—- .-, .—.. ..... . . ..... . -------

NUMBER

.. .,.-. . -

SANTA BARBARA RESEARCH CENTER
~ subsldla~

TWO SOLAR
DIFFUSERS

NEEDED TO
MATCH VIS/NIR

AND SWIR
ALBEDO LEVELS

6189
W-86



10,000

. .. ____-—..y——

1,000

100

10

\

.

\ > (#\ /\ )

● ● SOLAR DIFFUSER: BRDF (GI, @N) = 0.18

.x x SOLAR DIFFUSER: BRDF (~,, @N)= 0.016
0 0 SOLAR DIFFUSER: BRDF (QI, @N) = 0.018

I I I 1 I 1 I 1 I I 1 I I
246810121416182022 2426

SPECTRAL BAND NUMBER

SANTA BARBARA RESEARCH CENTER
a substdnafv

TWO SOLAR
DIFFUSERS

PERMIT
ADEQUATE
SNRS FOR

RADIOMETRIC
CALIBRATION

6/89
90034-89
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I

L

/

\ u

●

●

●

●

25° V-GROVE HALF
ANGLE

ALUMINUM
STRUCTURE

AMBlENT
TEl

EMI

IPERATURE

SSIVITY >0.992

*

SANTA BARBARA RESEARCH CENTER

4

V-GROVE
BLACKBODY

DESIGN
OFFERS HIGH

EMISSIVITY

5191
91-0347-30
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ON ORBIT RADIOMETRIC
CALIBRATION MODEL FOR MWIR/LWIR 1=SANTA BARBARA RESEARCH CENTER

a subsld!afi

● PARAMETRIC MODELING — MODEL VARIABLES

● SCENE

● SENSOR

● OBC-BB .

● SPURIOUS
SOURCES

● MODEL SNAPSHOT

● SCENE

● SENSOR

● OBC-BB
● SPURIOUS

SOURCES

I
● TEMPERATURE

● RSS-O.30K TO

TEMPERATURE

SPECTRAL SHIFT, OUT OF BAND TRANSMl17ANCE, NEAT

TEMPERATURE AND EMISSIVITY AND THEIR UNCERTAINTY

DIRECT AND INDIRECT SOLAR ILLUMINATION, SENSOR
INTERIOR CAVITY EMISSION

NOMINAL TEMPEF?ATtJRE FOR EACH BAND

SPECTRAL SHIFT 0.01 TO 0.05 /fIll, Toob ❑ 0.001,
SOW NEAT SET

T~B = 320K; tea = 0.99
T~~_uNc= 0.25K; tBB_UNc = 0.006

NO DIRECT SUNLIGHT INDIRECT p = 0.06 WITH Q = 1 s~
SENSOR CAVITY: g = 1.0, T = 300K, ~ ❑ 2 sr

UNCERTAINTY:

0.56K
6169

90634-160
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ACCURACY PREDICTION
FOR MWIR AND LWIR BANDS 1=

SANTA BARBARA RESFARCH CENTER
a SUIJSI (l, IIY

H— -.

1.2

1.1

Absolute ‘“0

Radiometric

Calibration

Uncertainty ~

in ‘A

.8

.7

.6

.,.,,

“1
.......

1
:.:,:.:~::{.:.:.:.:.>,: Uncertainty of Radiometric Calibrationy.;

@& MWIR / LWIR Bands

~’1 k 11

y.~:,,..j ...fg . Derived from Math Model,:::.,.. :X
.:::: :::::~: g! ~:

@ Spacillc Ilon Level
‘.1————— ——————

11

,.:::,:
.::> Model Parameters

.4:
Td - 288t(

cd
- 0W2

E - 0004
uncenalrlfy

Trans
our-ol-band -0 “

Numbar of datasamplaa- 10

SpedraJ band umftalnty k Includedk“
w:.:::

. .::...:::>
.:V

.::..

:. .

;$
.... ..

..:..:.

Y4”
~
..>
::>
..

@no temperature - Tmax

1

.

.. 1
2..

21 22 23 24 25 20 27 28 29 30 31 32 33 34 35 38

Spectral Band Number
9191

91-0742-7



SRCA – PRIMARY FUNCTIONS 1-SANTA BARBARA RESEARCH CENTER

a subsid!a~

RADIOMETRIC CALIBRATION CHECK VIS/NIR/SWIR
I

SPATIAL BAND-TO-BAN@ REGISTRATION VIS/NIR/SWIR/
MWIR/LWIR

MONOCHROMATOR SPECTRAL CALIBRATOR VIS/NIR/SWIR

SOLAR ILLUMINATED DIFFUSER STABILITY MONITOR VIS/NIR

7189
90634-101A



CONCEPTUAL SIMPLICITY OF
I INDIVIDUAL SRCA FUNCTIONS (1)

MODIS-N
LAMP ~ .

A

S}{ APING
COLLIMATOR I

FILTERS

RADIOMETRIC CALIBRATION CHECK
COLLIMATOR

MODIS-N
SOURCE ‘---

I 1 I

I

SPATIAL BAND TO BAND REGISTRATION 7/89
9C)634-101B



CONCEPTUAL SIMPLICITY OF
INDIVIDUAL SRCA FUNCTIONS (2)

I

r— 1
MONOCHROMATOR

—— —— —.

MODIS-N

COLLlMATOf7

n

LAMP

I
L— —— —

MONOCHROMATOR SPECTRAL CALIBRATOR

7189
-Iolc

-



CONCEPTUAL SIMPLICITY OF
INDIVIDUAL SRCA FUNCTIONS (3)

SOLAR DIFFUSER

“\ 1
SPECTROGRAPt4

I
r- ————————.
I SiPD ARRAY

I
.1—-

1’II L.__ –.. __—II ——

SUN
SOLAR DIFFUSER STABILITY MONITOR

I
I

I

I
I

I

7189
90634 -101D



SPECTRORADIOMETRIC CALIBRATION
ASSEMBLY (SRCA) 1=sANTA BARBARA RESEARCH CENTER

a substdia~

.-

EXIT SLIT TO SCAN MIRROR

I

I

kJ

SRCA
lnlr.d 0—. r--m q

SOUmm

V19NIR

VIWNIR

‘--’1+}’”-[1=’--”-0’;;~“‘“’1-””’-+--‘%’-- O-----II]

5/9 1
91-0347-33
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DIDYMIUM GLASS

SANTA BARBARA RESEARCH CENTER

a subs!d!aw

VIS/NIR/SWIR
SOURCE

ASSEMBLY-
FILTER
WHEEL

6/89
90634-88
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II \F14TflAtiCk /1 II

SANTA BARBARA RESEARCH CENTER

a subsldia~

&

ENTRANCE
PLANE

MECHANISM

I

6/89
90634-87
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i

1’
;
I
/

/’
I

I

i
1
/

/
/
I
I

k

X--*

FILTER: CS1-75 (0.19 cm), LB-60 (0.58 cm)

FILTER: CS1-75 (0.17 cm), BG-34 (0.39 cm)

.+ -o-FILTER: ND! T = 0.004

~ 1~
2468101214161820 2224

SPECTRAL BAND NUMBER

SANTA BAll BARA RESEARCM CENTER

a stlbs!dta~

FILTERS SHAPE
SRCA RADIANCE
FOR ON-BOARD
RADIOMETRIC
CALIBRATION
AND SPATIAL

REGISTRATION
VIS/NIR/SWIR

6/89
90G34-90
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10,0’

1,00

E
u)

10(

I

10

—
.
—
.

—
,—

1

~ FILTER: CS1-75 (0.19 cm), LB-60 (0.58 cm)
x- - x FILTER: CS1-75 (0.17 cm), BG-34 (0.39 cm)

H FILTER: NDF T = 0.004

I I I I I I I
246

I I I I I
8 10 12 14 16 18 20 22 24 26

SPECTRAL BAND NUMBER

SANTA BARBARA RESEARCH CENTER

a subsldiaw

SHAPED
RADIANCES
YIELD HIGH
SNRS FOR

CALIBRATION
VIS/NIR/SWIR

6189
90034-91
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SPATIAL BAND-TO-BAND
REGISTRATION RETICLE

PATTERN CONCEPTS
SANTA BARBARA RESEARCH CENTER

a substdaa~
——

I

7/89
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10,0(

10(

I

—
—

SPATIAL BAND-TO-BAND REGISTRATION
MWIR/LWIR

BBR SOURCE: TM = 380K
BACKGROUND: TWQD = 300K

FRACTIONAL EFFECTIVE THROUGHPUT = 0.1

BBR & BKGD

/

A\ ,A-–-A”” A””
///—-//

SNR EFFECTIVE
BBR (ONLY)

I I I I I I I I
28

1 1
30 32 34 36 38 40

SPECTRAL BAND NUMBER

SANTA BARBARA RESEARCH CENTER

a subsidla~

MWIR/LWIR 0.1
PIXEL ON-BOARD

REGISTRATION
MEASUREMENT

ACHIEVABLE

6/89
90634-8s
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au-mm ----- ------ -“’”

RELATIVE SPECTRAL RESPONSE
MEASUREMENT CONCEPT SANTA BARBARA RESEARCH CENTER

a Substdlaq

ONE STEP
PER SCAN

DETECTOR
ARRAY

\

FILTER

WAVELENGTH

SLIT

+ CROSS TRACK

7/89

90634-110



1.0

0.9

0.8
Ill

<
g 0.7

z
g
m 0.2

0.1

0

------ --

x
I

~ FILTER: CSI-75 (0.15 cm)
~ FILTER: BG-23 (0.18 cm)

~ FILTER: BG-34 (0.20 cm)
?

I I I I I 1 1 I I I I I I

2 6 10 14 18 22 26

SPECTRAL BAND NUMBER

-- W--- -

SANTA BARBARA RESEARCH CENTER

a substdtaq

I

FILTERS SHAPE
SRCA RADIANCE
FOR ON-BOARD

SPECTRAL
CALIBRATION

6i89
90634-92



MODIS-N FAR FIELD
RESPONSE MEASUREMENT 1-SANTA BARBARA RESEARCH CENTER

a subs!dia~

o● CALIBRATION SOURCE DOES NOT SIMULATE EARTH
(TYPICALLY)

● MODIS-N OPENING (AT APERTURE DOOR) WILL BE’ DIVIDED
INTO THREE SECTIONS

● EARTH SIMULATION IS ATTAINABLE WITH S1S (48)

SUMMARY OF FAR FIELD SPURIOUS RESPONSE CONFIGURATIONS
SOURCE CONFIGURATION DISTANCE SOURCE EFFECTIVE SOLID

TO MODIS-N ANGLE (SR)
EARTH– ON ORBIT 705 km ~ sinz (64.2) = 2.55
S1S (48) FAR CONDITION 960 INCHES 11 sinz ([ Atn(9/960)] = 0.00028
S1S (48) NEAR CONDITION 8 INCHES 11 sinz [Atn(9/8)] = 1.75
S1S (48) NEAR (IDEAL) CONDITION 4.34 INCHES [] sinz [Atn(9/4.34)] = 2.55

● POTENTIAL SCATTERED (REENTRANT) ENERGY CAN
I

CONTAMINATE MEASUREMENT

● S1S (48) RADIANCE MONITOR
6109

90634 -112F



QUARTZ
HALOGEN I

m;” ‘::umER
1./=’ / ~NO. 2 -I

I

\ ~’ “
--.F/_k~

I
--+

I

HALON / FOLD*
IT

I
1

DIFFUSER :--- -~
I MIRROR

~

I

I
NO. 1

-. -+CH )“ER .~ LENS NO. 1

FI LD STOP SHU~ER NO. 1
L

/
/

ROTATABLE
FOLD MIRROR

●FOLD DIRECTION IS
OUT OF PAPER

r—

I

I
k’

I

\
!;,,
I

MODIS-N
BP FILTER
WHEEL

LENS NO. 2
— APERTURE

‘LENS NO. 3

SiPD/PbS
DETECTOR

, PLANE

STOP

SANTA BARBARA RESEARCH CENTER
a substdlaq

OPTICAL
SCHEMATIC
OF S1S(48)

MONITORING
SYSTEM



Ved
n

u NoIo;

Fused 6111caWMOWforImogfallrgSpher.

ZflS* WIIldOw for Calbrnlor View

I ● INTEGRATING SPHERE FOR
● THERMAL VACUUM CHAMBER TEST

VIS/NIR/SWIR RADIOMETRIC CONFIGURATION
CALIBRATION

5191
91-0347.37



MODIS-N CALIBRATION
UNCERTAINTY ESTIMATE SANTA BARBARA RESEARCH CENTER

d >Ul)>l(lldly
—

S1S RADIOMETRIC
ICALIBRATION UNCERTAINTY

MODIS-N REFLECTANCE BANDS
CALIBRATION ACCURACY ESTIMATE

I

Irradlancelradiancestandards
Transferto workingstandard
HaIon ddfuser
Monochromatorcomparator

Scattered light
Wavelengthcalibration

0.5%
1.0%
0.5%

1.0%
0.3%

Nonuniformresponse 1.0%

Geometriofactors 1.0%

Sls
Cumentcontrol 0.5%

Nonuniformity 0.5%

ISNR
Standardlamp usage

Orfentatlon 0.3%

Dfffuser to lamp 0.5%

Current o.5?f!o

Llnearlty 1.570

RSS total ~2.8°h

Nonuniformity I 0.5%

Stray lightafter correction 1.0%
Polarization 0.5%
Spectraleffects

In-band I 0.5%

I Out of band I 1.070 I
~Stotal I 3.4% I

+

RS ..-
Mar In
Total

I 2.0% I.. . n

I 3.940..

Requirement I 5.0% I

9191
91-0742-2



SPECTRAL BAND SHIFTS ARE A
MAJOR CONCERN

SANTA BARBARA RESEARCH CENTER

a subsfii.idaq

● PAST INSTRUMENTS
● MSS BAND 3 LONG WAVELENGTH EDGE SHIFTED 9 nm
c MSS BANDS HAD RADIOMETRIC CALIBRATION SHIFT FROM -10 TO 12%

AIR TO VACUUM I
● SPOT HAS HAD EFFECTS IN 3 TO 27% DOMAIN
s SPEG [“RAL PROPERTIES OF BAhlD PASS FILTERS HAVE BEEN SENSITIVE

TO ABSORBED WATER
● ABSORBED/DESORBED WATER EFFECTS ARE REVERSIBLE WITH

VARIABLE TIME CONSTANTS

6/89
90634 -11 HA
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SPECTRAL BAND SHIFTS ARE A
MAJOR CONCERN (CONT) 1-SANTA BARBARA RESEARCH CENTER

a subsldlaq

● SOLAR ILLUMINATED DIFFUSER (OBC)
● SPECTRAL VARIATIONS OF SOLAR IRRADIANCE CAUSED BY

FRAUNHOFER LINES
● VARIATIONS ARE PREDOMINANTLY IN THE REGION OF 0.s4 TO 0.68 jlm

● BAND-DEPENDEN-r WITI{ VARIATION <0.5% TO 4Y. FOR 2 nm SHIFT

● EART}{/ATMOSPtlERIC SCENES
● BAND 12 (765 nm) HAS 25% VARIATION OF MODELED REFLECTANCE FOR

A 5 nm SHIFT
● SOME BANDS ARE INSENSITIVE TO SHIFTS

6/89
90634 -11 HB



RADlOMETHiC ERROR DUE, TO SPECTt+A1. SI IIFT
RECT FNS, 1 NM SMPLS, 2-NM RES, RDJiN&L

‘4 ~~ l-1-rl--f----~

WAVtLEFIGTll S1IIF r (IIm)

%

IIJ P [ 4(W I)(II (tiAt JD 6) A 10 AT 520 nm (BAND 7) X 10 Al 565 r!(l) (UAblD~ )
20 AT 470 nm (BAND 1) 010 AT 435 nm (BAND 5) V 10 AT 4~0 nm

RADIOMETF{IC ERROR ASSOCIATED WITtl SOLAR SPECTRAL S1 RIJCTURE

1 , , , , 1 1

0. -
P

F a5m

-s--
F

-10--

F

-15 - \

VEWA~

m SHIFT

PAnnAL 6iilFr

-s 4 4 -a -1 0

RADIOMETRIC ERROR ASSOCIATED WITH GROUND SPECTRAL SIGNATURES

SANTA BARBARA RESEARCH CENTER

I

RADIOMETRIC ERROR
ASSOCIATED WITH

SPECTRAL
SIGNATURES

9/91
91-0742-1
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MODIS-N sPECTRAL
SHIFTS AND THEIR EFFECTS

WILL BE MINIMIZED
SANTA BARBARA RESEARCH CENTER

a subs!d!a~

o

0

0

MINIMIZING TtiE EFFECTS OF SPECTRAL SttlFTS WILL BE DONE VIA A MULTIPLE

APPROACki

STATE OF Tt{E ART OPTICAL FILTERS WILL BE MANUFACTURED TO ~lNIMIZE SPECTRAL

INSTABILITY : A k < 2 nm

OBC SRCA WILL BE USED TO CliARACTERIZE MODIS-N SPECTRAL BANDS
( k <1.0 ~im) StllFTS ON ORBIT

o SPECTRAL BANDS (X > 1.0 ~im) WILL NOT BE CI{ARACTERIZED ON ORBIT
o Optical filters sealed in vacuum detector dewar

o Filters not subjected to air-vacuum cycling

o Detector - filter combination is well temperature controlled

o SOLAR ILLUMINATED DIFFUSER WILL BE USED TO CALIBRATE MODIS-N
REFLECTANCE BANDS ON ORBIT

I

6/89
90634-HC



OBC — DIFFIJSER
sELECTION CRITERIA 1=SAN TABARBARA RESEARCII CENTER

d Sut)sl(llar)

BRDF:

STABILITY:

DtJRABILITY:

POLARIZATION:

CANDIDATE MATERIALS:

I

PRELIMINARY SELECTION:

0.18 SI–I AND 0.018 sr–l

EFFECTS OF RADIATION BELTS
EFFECTS OF SOLAR ULTRAVIOLET IRRADIATION
EFFECTS OF CONTAMINATION

LAtJNCti VIBRATION AND SHOCt< LOADS

DEGREE OF POLARIZATION t-uR REFLECTED
COMPONENT

HALON WITH CARBON FILLER
CROSSED CYLINDRICAL LENS REFLECTOR ARRAYS
WITH EVAPORATED NDF LAYERS
GROUND METAL SURFACES WITH EVAPORATED THIN
FILMS OVERCOAT
YB 71 WHITE PAINT

YB 71 WHITE PAINT

9191
91-0742-5



LUNAR VIEW AVAILABLE
THROUGH SPACE-VIEW PORT m SANTA BARBA”A RESEARCH CENTER

9 d stjbsld,ary

c THE MOON IS VISIBLE AT PREDICTABLE TIMES THROUGH
THE MODIS-N DC-RESTORE SPACE-VIEW PORT

. SIMPLE ELECTRONIC GATING WILL PREVENT LUNAR INTERFERENCE
WITH DC RESTORE F(JNCTION AND ALLOW ACQUISITION OF LUNAH
RADIANCE DA1-A FOR CA1-IBRATION STABILITY CHECKS

Q LUNAH VIEWING CONDITIONS:

● MOON PHASE WILL BE BETWEEN FIRST QUARTER AND FULL

. MOON VISIBLE IN SPACE-VIEW PORT 4-6 TIMES PER YEAR,
NOT AT EVEN INTERVALS

● WHEN IN VIEW, MOON VISIBLE APPROXIMATELY A DAY
FOR PART OF EACH ORBIT

● MOON SAMPLED 5 TO 20 TIMES EACH SCAN

7189
W634-HE
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GEOMETRY FOR L JNAR VIEW
THROUGH SPACE PORT

— —--—..- ———

—+
<dllll’s

rays Earth and

SANTA BARBARA RESEARCH CENTER

a subsltl,a~

7189
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PRE-FUGNT RADIOMETRICCALIBRAllON

l...–. - — —-—— —

I PREFLIGHTCALJBRATIONOF ON-BOARDCAUBRATORS
Unblauml. rlmsa~ 7

I I Sosu I
1

L

I GROUNDlR~ CAUBRATION 1

1
I
I
I
I

-1. :.

0-
Smun

I
I
I
I
I
I
I
I

lJSER

MODIS-N CALIBRATION MANAGEMENT PLAN BLOCK DIAGRAM COVERING
PREFLIGHT AND ON-ORBIT ACTIVITIES INCLUDING MATH MODEL INDEX

I

SANTA BARBARA RESEARCH CENTER

a subsldlaq

MODIS-N
CALIBRATION

MANAGEMENT PLAN

9/91
91-0742-4



I

Model 8 Purpose Model Number

rranster spedral radiancaflrradlance to spherical lnte- sour~ calibration, la, 2a, 3a
?ratorsoun (S1S) via rnonochromator comparator - VIS/Nlft/SWIR lb, 2b, 3b
mttlple mathodo~les

S1S- MODIS-N Instrument calibration, 4a, 4b
VIS/NIFUSWIR.———. —.--—— --

Full aperture blamy - MODIS-N Instrumem calliiallon, 3
MWl~WIR

MTF/lFOV - calibrator (phased relicles) - MODIS-N Instrument characterization, 6
all bands

t3and-lo4)and registralbn - calibrator and phased reti- Instrumem characterization,
.-——

7
de (CT/AT) - MODIS-N ail bands

Translerd response - calibrator - MODIS-N Instrumem characterkal~n, 8
all bands

Spectral response - rnonochromalor - MODIS-N Instrument characterization, 9
all bands——- -——. —.—

Polarizalbn - calibrator - MODIS-N Instrumem characterization, 10
atl bands.—

Slray light response/calibrator/SIWa~e aperture IR
——

Instrumem LI ,dId~lerization, ha, llb
soume - MODIS-N all bands

OBC biadd)ody - MODIS-N Instmment calibration, 12
MWIFtiLWIR

OBC dtiser calibration BRDF 0.4-2.40 ~ , angle 13a

OBC soiar-~mlnated dittuser - MODIS-N Instrumem calibraihn, 13b
VIS/NIFUSWIR

SRCA - tikemd incandescent soume - MODIS-N Catibratbn trarrster, 14a
Vl~lFUSWIR

SRCA - fihend incandescent sou~e - MODiS-N tnStN~fd calibration Checir, 14b
Viwtwswifl

Wavelengthcatibratbn- SRCA rnonoc~mator k calibration,VIS/NiR 15a

_ rewme - SRCA - MODIS-N lnsl~rnem charadetiatbn, 15b
vis/NIR

~o~;-j- Spaliatregktratbn - OBC SRCA - ~mment characterizatbn, 16
aBtrends

mar - sun- solartUumirrateddittuser atabm Dmfuseratablltty Ched(, 17
momor 0.434.90 ~

~ truth - Eatinar/atmo~re - MODiS-N - l@NmSm cati&allon 18
eeverat maior models

SANTA BARBARA RESEARCH CENTER

a stlbsltlla~

PERFORMANCE
CHARACTERIZATION

AND CALIBRATION
MATH MODEL
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Type of Call-
bralion

DC restore

~adiomelric

~adiomelric

~adbmelric

?adbmelrlc

Spatial Regis-
Iralion

Spectral
[MODIS-N)

Spedral
[monochroma-
Ior)

Ditiuser stabil-
ity monilor

Difluser slabil-
ily mnilor

Source I Mechanism Aperture
.— 1 1

Space Full

ncandescent SRCA SpOC- Parlial
wurce Irally shaped

---1mllin~ato~

lfi~ndescent SRCA t Parlial

II
Incandescent SRCA grating Full
source monochromator

and filler

Sun SDSM grating Full
spectrograph
and fold mirror

Sun SDSM grating Full
spetirograph
and fold mirror

Spectral Bands

All

VIS/NIFUSWiR
less 8 through
16

ViS/NIR/SWIR

MWIR/LWIR

tilS/NiR/SWIR

VIS/NiR/SWIR
MWiR/LWIR

VIS/NIR

0.40 pms As
0.90 pm

0.40 pms ks
0.90 pm

Usage Fre- Olher
quency (Max) Comments

=

“Once per scan
line

Once per orbit BRDF.
0.18 srl

I produce 1

IAvailable once Low BRDF
per orbil diffuser

SANTA BAReARA RESEARCH CENTER

a subsld[aq

4

MODIS-N
IN-FLIGHT

CALIBRATION
CAPABILITY
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GSE/BTE FUNCTIONS 1=SANTA BARBARA RESEARCH CENTER

a substdla~

e

*

e
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●

e

●

SIMULATE INTERFACE BETWEEN MODIS-N AND
HOST SPACECRAFT

PROVIDE OPTICAL STIMULI FOR PERFORMANCE
TESTING AND CALIBRATION

PROCESS HIGH RATE DATA STREAM

MONITOR, CONTROL AND RECORD TEST
CONFIGURATIONS AND OPERATIONAL CONDITIONS

PROVIDE COOLING OF SWIR, MWIR, AND LWIR FOCAL
PLANES FOR LABORATORY AMBlENT TESTS

PROVIDE RADIATIVE HEAT SINKS FOR THERMAL
VACUUM TESTS

PROVIDE SPECIAL TOOLS AND FIXTURES FOR
ALIGNMENT AND HANDLING

6189
90634-112A
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SCAN MIRROR REFLECTANCE
CHARACTERIZATION

METHOD A - ROOF MIRROR
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CONCEPTUAL DESIGN FOR
REFLECTANCE CHECK ACROSS THE

SURFACE OF THE SCAN MIRROR 1-SANTA BARBARA RESEARCH CENTER

a Subsldlary

● Concern: Non-Uniform Contamination of the Scan Mirror On-Orbit

● Status: Baseline design for On-Orbit calibration sources does not provide information over the Iengttl
of the Scan Mirror.

● Conceptual Solution: Characterize Spectral Reflectance of Scan Mirror across its length.

● Two Methods: Both use the SRCA Monochromator (VIS/NIR) with the following modifications:

1) The collimator fold mirror must be capable of being tilted in small steps, in the scan direction,

2a)

3a)

4a)

2b)

3b)

with a stepper motor.

A Reflecting Roof Mirror must be located within the stall cavity in a location near the end or
the Earth Scan. The Scan Mirror is viewed at large angles of incidence.

A Silicon Photodiode must be added at the end of the SRCA exit slit to sense the Reflected
Energy from the Scan Mirror and Roof Mirror.

Vignetting due to beam translation needs to be characterized.

The Scan Mirror is viewed at Normal Incidence. (No additional optics required.)

A Silicon Photodiode must be added at the side of the SRCA exit slit to sense the reflected
energy from the Scan Mirror.

Either or both methods can be implemented.

● Action Needed: If the pursuit of this concept is of interest to GSFC, we’d be happy to respond to a
request for proposal.



SCAN MIRROR REFLECTANCE
CHARACTERIZATION
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